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Moitr.Aoxi is credited with being the first to give an ac¬ 
curate description of (he hour-glass, double, or bilocular stom¬ 
ach as it has been variously termed, although it was recognized 
and reported at an earlier period. 

'The condition presents itself in two forms,—the cangeiii- 
Itil and the acquired. 'The former is characterized by the sym¬ 
metrical contour of the constriction, and by the absence of 
pathological processes immediately connected with it, the last 
being the most conclusive, and, as it seems to the writer, the 
only positive evidence of its congenital nature. 'The acquired, 
on the other hand, is distinguished by the presence of patho¬ 
logical processes in immediate relation with the constriction. 
'These are in the large majority of cases the cicatrices of for¬ 
mer gastric ulcers, fresh ulcers with their attendant areas of 
infiltration, or the adhesions originating from these conditions 
and attaching the stomach to some adjacent structure. Less 
frequently the hour-glass deformity is produced by adhesions 
arising from inflammatory processes outside the stomach and 
involving it secondarily, in a few instances cancerous disease 
of a neighboring organ has brought it about, and the contrac¬ 
tion has been caused by the cicatricial deposit following the 
ingestion of caustic chemicals in at least one case. 


the 


'These being the distinctive features of the two varieties, 
writer has preferred to classify, in this article, as con- 


Mtrad before flic American Surgical Association, May 2, 1900. 
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genital only such cases as are described as having no patho¬ 
logical process connected with the constriction, although a 
number in which this was not the case are included by those 
reporting them among the congenital forms. Typical exam¬ 
ples of the congenital and the acquired forms are shown in 
Figs. 1 and 2. 



I' u;. 1. Congenital lumr-Klass stomach (from a specimen in the Warren 
Anatomical Museum, Harvard Medical School, lloston). 

I lie following twenty cases collected bv the writer arc 
classed as congenital. Pathological processes, if present in 
any of these scries, were remote from the constricted areas, or 
obviously had nothing to do with their production. All but 



I'lU. 2.—Acquired hunr- K lass stomach (Kisclshcrjrl. 


live of these cases are taken from Mirsch’s article (Fin-hows 
Atchivcs, 1895, Band cxI, Kell 3). Ot the remaining live 
two are reported here for the first time by the writer, two by 
l'-isclsberg ( Airhiv fur klinisclu• Chirurgic, 1899, Band lix, 
Heft 4, p. 825)-, and one by Hochenegg (IFicncr klinisclu- 
Wochcnschrifl, May, 1898, p. 514). 
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Congenital Casts. — (i) linker ( Transactions of the Patho¬ 
logical Society. 1.011(1011, 1866-67, Vol. xviii, p. 105). Woman, 
aged sixty-three. The constriction was one inch long and ad¬ 
mitted the little finger only. There was no pathological process 
associated with the condition. The patient had never suffered 
from any illness whatever. 

(2) Stoker ( Mctlical Press an,I Circular, March 3, 1869). 
A woman, aged forty-three. The stomach was divided into two 
equal compartments hy a narrow constriction in its middle. Xo 
pathological processes associated with the condition. The pa¬ 
tient had never suffered from any gastric symptoms. 

( 3 ' -h 5 .f>. 7 .8) Carrington ( Transactions of the Pathologi- 
1 ul Society, London, Vol. xxxiii, 1882). Carrington reports three 
eases, and refers to seven others, of the latter all hut three are 
included 111 Ilirsch’s list, of. cit.; these three of Carrington’s are 
(1) a specimen from St. George’s Hospital Museum, (2) a ease 
reported hy Greenfield (Transactions of the Pathological Society, 
London, Vol. xxvi, p. 168), and (3) one hy Peacock, Vol. i, p! 
253, of the same publication, in his first three there were no 
pathological processes associated with the condition; in the others 
ulcers were present hut independent of the constricted areas, 
which were symmetrical. In only one of these six were the age 
and sex of the individual known, that one was a woman aged 
seventy-three. In the three specimens without pathological pro¬ 
cesses the constriction was nearer the cardiac than the pyloric end 
of the stomach. In these three, also, the constrictions varied in 
size from that of a slate-pencil to that of one finger. 

( 9 ) Kogcr Williams (Journal of Anatomy and Physiology, 
Vol. xyii). (Ten cases, one of which is already referred to' in 
Hirsch's list,—that of Baker,—and eight which I have classed 
with the acquired forms.) Constriction in middle of the stomach 
admits one linger, is free from pathological processes and is sym- 
metrical, in the one clearly congenital case. 

(10) Hudson (Transactions of the Pathological Society, 
London, 1887, Vol. xxxviii). A woman, aged fiftv-ninc. The 
constriction, which was of the size of the thumb, was situated a 
little towards the pyloric side of the middle of the organ. There 
were no pathological changes in connection with the slrictured 
part, hut there were some oval cicatrices of old ulcers in other 
parts of the stomach. 
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(n) (Constriction due to rotation of the lower end of the 
stomach.) Marroti ( Rivista Cliiiicu tli Bologna, Agosto e Set- 
tember, p. 280, 1874). A woman, aged fifty.' The stomach was 
constricted near its middle, apparently by the action of some 
transversely placed muscular bundles situated in its middle seg¬ 
ment, which when contracting produced a marked narrowing of 
the stomach by making the pyloric half rotate in the long axis of 
the organ upon a point near its centre, (big. 3.) 

(12) White (Transactions of the Pathological Society, Lon¬ 
don, 1883-84, xxxv, p. 196). Constriction admitting the thumb, 
110 evidence of any pathological process. 

( 1 3 ) Stuindby (Deutsche mcdicinischc ITochenschrift, 1891, 
Xo. 42). Constriction five inches above the pylorus, admitting 
one linger only. No pathological process connected with it. A 



large ulcer near greater curvature had perforated and involved 
pancreas. 

(14) 8 .lake (pitclwws trehiv, Hand c.xxxiv). A marked 
constriction about the middle of the stomach, due, as in case 
eleven, to the action of two well defined muscular bundles on the 
posterior wall. One of the bundles began a little beyond the py¬ 
loric end of the constriction and extended diagonally upward to 
be inserted on the right side of the (esophagus, the other began at 
the constriction and passed behind the first to be inserted in the 
gastrohepatie ligament. There was no pathological process con¬ 
nected with the stomach. Walls of pyloric part of stomach were 
much thicker than those of the cardiac. The specimen from a 
woman aged sixty-nine. 
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('Si '6) Watson (Boston. Not published before. Speci¬ 
mens from the Warren Museum of the Harvard Medical School). 
Clinical histories, age, and sex unknown. No pathological pro¬ 
cesses present. The first is a large stomach having a constriction, 
admitting two fingers, at the junction of the middle and lower 
thirds. The cardiac division is larger than the pyloric and its 
walls are thinner, being one centimetre, while in the pyloric half 
it is two centimetres. The constriction is smooth exteriorly and 
symmetrical, the mucous membrane of the constricted part, 
and adjacent to it on either side, is thrown into abnormally heavy 
ridges, which, however, are free from any pathological change 
4 )* il'c second stomach has the constriction in the same 
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place as in the lust. It allows the passage of two fingers easily. 
Both halves of the organ have thin walls, and there is no differ¬ 
ence between them in this respect. The mucous membrane 
throughout is slightly atrophied. The constriction is smooth ex¬ 
teriorly and symmetrical. 

(17) Jloehenegg (see table of operated cases, No. 20). 

('8, 19) Kiselsbcrg (furnished by Professor Stieda, Arcltiv 
fiir klimschc Chirnrgic, 1899, Band lix, Heft 4, p. 826). These 
two cases arc illustrated by Figs. 5 and 6. There were no patho¬ 
logical processes associated with either. 

(20) 1 'lir.scli (0/1. <•//.). A woman, aged sixty-five. Since 
sixteenth year has suffered from gastric symptoms. These have 
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increased in severity since the fortieth year. Has not been able 
to take solid food for ten years. If she attempts to do so, vomit¬ 
ing always occurs. Appetite has remained good. Of late there 
has been a marked loss of weight and strength. (The patient died 
of sepsis not connected with her gastric condition.) 

.Autopsy. —Hour-glass stomach, constriction in the middle, 
three centimetres long. The larger curvature was drawn up to- 



Fig. 5.—(From Kisclsberg.) 


wards the lesser at the point of constriction. The only outward 
pathological change noticeable was a slight thickening extending 
front the point of narrowing to the gastrohepatic ligament. The 
stricture admitted a lead-pencil only. There were the scars of 
some small, old healed gastric ulcers which were not in connection 
with the constricted area. The walls of the cardiac portion of 
the stomach were thicker than those of the pyloric, the fermer 



Fig. 6.—(From Fiselsborg.) 


being between two and three centimetres and of the latter from 
one to two centimetres. 

An Analysis ok the amove Twenty Conoicnital Casks. 

Situation of the Stricture .—In the middle, 7; at the junc¬ 
tion of the tipper and middle thirds, 3; at the junction of the 
lower and middle thirds, 4: not noted, 6. Total, 20. 


62 


FRANCIS SHDGIVICK WATSON. 


Size of Constriction .—Allowed tlie passage of a lead- 
pencil, 5: allowed the passage of the iiidex-fmgcr, 6; allowed 
the passage of the thumb, 2; allowed the passage of two or 
three fingers, noted as narrow, 4. Total 20. 

,-fgc.—Noleil in eight eases as twenty-five, forty-three, 
forty-live fiflv-six, fifty-nine, sixty-three, sixty-seven, and 
seventy-three. 

Sex. —-Women, 7; men, 1: not noted, 12. Total, 20. 

Symptoms noted in Connection with Congenital Cases.— 
In three they are stated to have been wholly absent; the con¬ 
strictions were in all of these only large enough to allow the 
passage of one finger; and the ages were respectively forty- 
three. fifty-six, and sixtv-three. 

In only three other cases are symptoms referred to. I he 
first is Hoehencgg’s (see table of operated cases, No. 20), I11 

the two others there was vomiting and gastralgia. gradually 
increasing in severity, but extending over periods of tifty-onc 
and twenty-three years in individuals who were sixty-seven 
and fifty-three years respectively. I11 both the constrictions 
admitted one linger only. 

Acquired Conns .—Twenty cases in which no operation was 
performed. 

(1) SlelTan (Glasgow Medical Journal, April, 1868, Vol. ii. 
p. 126). The stomach was bound to the anterior abdominal wall 
by dense adhesions, through which a fistulous tract led to a per¬ 
forating gastric ulcer; the abdominal wall was also perforated, 
thus establishing a gastro-abdominal fistula, file constriction 
was in the middle of the stomach and was impermeable. The 
stomach walls were much thickened. 

(2) hinny (British Medical Journal, 1887, Vol. ii, p. 1 157). 
A woman, aged thirty-seven. A11 hour-glass constriction of the 
middle of the stomach permitting the passage of two fingers. A 
gastrocolic fistula as in the last case, the fistulous tract leading 
through a mass of dense adhesions from the orifice in the abdomi¬ 
nal wall to a perforating ulcer of the stomach. The constriction 
of the organ was due to the presence of these adhesions. 

(3) Turner (Transactions of the Pathological Society, L011- 
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don, Yol. xxxviii). A man, aged sixty. A11 old honied gastric 
nicer on the anterior wall of the sloniacli, surroinidcd by extensive 
cicatrix and causing a constriction of the organ two inches above 
the pylorus. Constriction admitted a slate-pencil only. 

(4) Kern (Inaugural Address, Merlin, 1891). A woman, 
aged fifty-eight, who had snliered for a long while from frequent 
vomiting. A11 hour-glass constriction from cicatrix of an old 
healed nicer; the narrowing admitted tile little linger only. 

( 5 ) Qitaiu (Transactions of the Pathological Society, Yol. 
vii’ P- > 92 ). Simply reported by Mirseli as being an hour-glass 
contraction of the stomach due to the cicatrix of an old ulcer. 

(6) Langerlians (Virchows Archie. Hand iii, date ?, etc. ?) 
A woman, aged forty-three. A mass of cicatricial hand's in the 
middle of the lesser curvature and the posterior wall of the stom¬ 
ach producing an irregular constriction at that point. From 
there they extended over onto the pyloric end of the organ and 
the duodenum, which they had drawn over towards the middle of 
the lesser curvature so much as to cause a total occlusion of the 
lumen of the bowel, to which fact the woman's death was due. 
(Compare with Watson’s case, No. 22, Table of Operated Cases). 

(7) Sharkey (Transactions of the Pathological Society 
London, 1884, Vol. xxxv). Due to cancer. A'woman, aged 
sixty-five. A constriction admitting a slate-pencil only, was pro¬ 
duced hv a cancerous growth, which involved such an extensive 
area of the stomach that the lumen was nowhere larger than that 
of the small intestine. 

(8) Robinson (Transactions of the Pathological Society. 
Condon, Yol. iv, p. 134). Hour-glass constriction caused by a 
slicing band of adhesions between the lesser curvature of the 
stomach and the left lobe of the liver. 

(9) Jago (Medical Times amt Gazette. London, 1872, Vol. 
-M, p. 409). A woman, aged fifty-three, who had suffered’since 
her thirtieth year from vomiting. I11 the latter years of her life 
she developed an enormous appetite, which Jago supposes to have 
been due to her not feeling nourished or satisfied from her food 
until the lust compartment of the stomach had accumulated such 
a load as to produce enough tension of its walls to force some 
of Us contents into the second half, from which it could pass 011 
to he digested. The constriction was in the middle of the organ 
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and admitted an index-linker only. There were close to its pyloric 
end the cicatrices of two old ulcers. 

(10-18) Roger Williams (of. fit.). In these eight cases the 
constriction was in, or very nearly in, the middle of the stomach. 
'1 lie size of the constriction varied from that of a slate-pencil to 
heitik large enough to admit three lingers. There were patho¬ 
logical processes connected with the constricted area in all. These 
included gastric nicer unhealed, the cicatrices of old ulcers, in¬ 
durations, in one of which there was an infiltration of lime-salts. 

(19) Siewers (Hcrlinor klinische Wocheuschrift, 1899, p. 
* 5 )- caso in which there was a perforating nicer situated di- 
icctly in the constriction. (The specimen was considered by 
Siewers to lie congenital.) 
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Kn;. 7.—Communicating openings completed^ Wolller). 


(20) Watson (reported for the first lime). The specimen 
was found at autopsy of a woman of eighty years of age, who 
died in one of the public institutions of Boston. It is shown in 
Fig. 7. The constriction, which admitted the passage of the in¬ 
dex-finger, is situated in the middle of the stomach. The only 
evidence of its being of the acquired form is the existence of a 
model ate amount of cicatricial tissue at the upper border of the 
constriction directly upon the lesser curvature, which had drawn 
the stomach together in such a way as to make it evident that the 
constriction was directly due to it. It resulted apparently from 
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an old nicer which had healed at this point. The walls of both 
divisions of the stomach were thin and atrophied, as was also its 
mucous membrane. The two halves of the stomach were nearly 
equal in size though dittoing in shape. 

Symptoms mid Diagnosis. —Tn general, it can be said that 
the symptoms of this condition are the same as those seen in 
connection with benign stenosis of the pylorus. The number 
ol cases ot congenital nature in which the symptoms have been 
reported are too few to permit of any inferences being drawn 
Irom them to compare with those observed as occurring in the 
cases ol the acquired form. It is, however, interesting to note 
that three individuals are stated to have been wholly free from 
all symptoms who lived to the ages of forty-three, fifty-six, 
and sixtv-thi cc, and who were the subjects of very narrow 
constrictions of congenital form. There is no example, on 
the other hand, among the acquired cases in which it is asserted 
that there had been no gastric symptoms, and this is what one 
would expect in the latter class, inasmuch as the large majority 
result from gastric ulcer, and the remainder are seen in asso¬ 
ciation with conditions whose course is almost certain to lie 
marked hv well defined symptoms. 

It is striking how long many of the patients have been 
able to support life, having, in some instances, extreme exam¬ 
ples of the hour-glass constrictions. 

With regard to the diagnosis as distinctive from that of 
stenosis of the pylorus, there are some few things to he said. 
The observation made by Wolfler in his case noted at times 
that fluid injected into the stomach, instead of returning 
through the irrigating tube, seemed to suddenly disappear, as 
though it had (lowed through a large hole. His suggestion 
being that it had passed through into the second division, 
where the end of the tube lying in the first part did not reach it! 

Another fact noted by Wolfler was that on certain other 
occasions, when the stomach had apparently been washed quite 
clean, there would suddenly be returned through the tube a 
quantity of partially digested food; this had presumably been 
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regurgitated from the second half of the stomach back into the 
first, and so gained access to the end of the lube there. 

I'.iselsherg :| dds another observation which may be of 
service sometimes in making the diagnosis of this condition. 
I le noted in one of his cases that when lie injected a quantity 
of fluid into the stomach, the left side of the epigastrium be¬ 
came distended, and then a moment or two later this swelling 
partially subsided, while at the same moment there appeared an 
enlargement of the right side of the epigastrium, these changes 
being accompanied by a gurgling sound such as is made bv 
air and liquid being forced through a narrow channel. 

liouveret and others have been enabled to make the diag¬ 
nosis by means of insufflation of the stomach. (Those inter¬ 
ested in this procedure, which docs not appeal to the writer 
as being a desirable or necessary thing to do in cases of this 
sort, are referred to Bouvcret’s article, Lyon Medical, Vol. 
lx-xxi, 1896, p. 143.) 

I here is one other diagnostic step which is of some inter¬ 
est, suggested and carried out experimentally by Roux and 
Haphazard and published in the “ Memoires de la Sociite tie 
Biologic,” 1897, PP- 785 , under the title of “ fitude ties con¬ 
tractions de I’cstomac ehez I’homme a I’aide ties rayons de 
Rontgen.” 

In this they note the possibility of studying the move¬ 
ments of the stomach by rendering it opaque to the X-rays 
by means of mixing a quantity of subnitrate of bismuth with 
Wilte 1,01 food of a sort that will allow a thorough mixture of 
the two substances, and then observing the movements and 
changes of form which appear on the examination with the 
•'uoroseope. They used for this purpose in the human subject 
fifteen to twenty grammes of bismuth to 100 grammes of water. 

I heir conclusions do not bear directly upon the subject here 
under consideration, and are therefore not quoted, but the 
application of their methods to the diagnosis of this condition 
might be of some value. I11 one case (that reported as No. 11 
in the table of operated cases) Burney Yeo made the diagnosis 
by hearing—-frequently repeated and always at the same spot— 
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a gurgling sound in the middle of the stomach, such as that 
which is made hy fluid forced through a narrow passage. 

1'inally, attention has been called to the persistence of the 
splashing sound on succession after lavage. 

While such diagnostic measures as frequently repeated 
irrigations and insufllations arc no doubt interesting to the 
physician, they seem to the writer to he of doubtful utility to 
the patient. J hey are not positive; they may in some instances 
be attended with danger, for example, when performed in the 
presence of an open and thin walled ulcer; and, finally, symp¬ 
toms of stenosis existing somewhere between the cardiac end 
of the stomach and the first part of the duodenum being well 
maiked in these cases, an exploratory laparotomy will practi¬ 
cally always he indicated; and inasmuch as no special prepara¬ 
tion for operations for the relief of hour-glass constriction 
is required other than that which would be called for in other 
stenoses, it is not essential to know beforehand the precise posi¬ 
tion of the constriction, and the need of subjecting an already 
sufficiently suffering patient to such annoying or painful pro¬ 
cedures is not obvious. 

In the following analysis of acquired cases, twenty in 
winch no operations were performed arc included, together 
with the thirty-five operated eases which arc tabulated further 
on, making fifty-five in all. 

Cause of Constriction .—-Cicatrices of old ulcers, 20 cases; 
cicatrices (ulcer not mentioned in connection with), 8 cases; 
perforating ulcer and cicatrices (in two of these there was a 
gastric fistula perforating the abdominal wall), 9 cases; un¬ 
healed gastric ulcer noted in connection with, 5 cases; adhe¬ 
sions between the stomach and neighboring organs (usually 
associated with old gastric ulcer), 9 cases; due to involve¬ 
ment hy cancerous disease originating outside the stomach, i 
case; following the ingestion of hydrochloric acid, 1 case; 
due to adhesions originating in inflammatory peritoneal pro¬ 
cesses not primarily in the stomach, 2. Total, 55 cases. 

Position of Constriction .—In the middle of the stomach, 
20 cases; at or below the junction of middle and lower thirds,’ 
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io cases; at or above junction of middle and upper thirds, 
6 eases; not noted, 19 cases. Total, 55 cases. 

Degree of Nammring .—111 one case in which there was a 
gastric fistula from a perforating gastric ulcer which had pene¬ 
trated the abdominal wall, the constriction was impermeable. 

In two others rotation of one-half of the stomach on the 
constricted part was noted; in these temporary occlusion of 
the stomach lumen occurred. In all the rest, in which the cali¬ 
bre of the strictured part was noted, it varied from the size of 
a crow s cpiill to that of three fingers, the larger number per¬ 
mitting the passage of one linger. 

•SV.r.—Women, 34 cases: men, 3 cases; not noted, 18 
cases. Total, 55 cases. 

//gr.—Youngest, 22 years; oldest, 80 years. Between 
20 and 30, 5 cases; between 30 and 40, 10 cases; between 
40 and 50, <8 cases; between 50 and 60, 12 cases; over 60 
(one 73 and one So), 2 cases; not noted, 18 cases. Total, 
55 cases. 

Symptoms noted in Connection with Acquired Cases .— 
Duration of symptoms. Noted in 18 cases as follows: 3 
years, 5 years, 7 years, 9 years, n years, 12 years, 13 years, 
14 years, 16 years, 16 years, 17 years, 23 years, 28 years. 
Noted as many years in 5 cases. 

Vomiting (provoked by food in all hut two of the iS 
cases below) frequent in 12 cases, occasional in 6 cases. Total, 
18 cases. 

Miematemcsis present in 13 cases, absent in 7 cases. 
Total, 20 cases. 

free hydrochloric acid noted as present in ^ cases. 

Gastric pain present in 16 cases. 

Marked loss of weight in 18 cases. 

Dilatation of the stomach present in 6 cases; absent in 8 
cases; not noted in 9 cases. Total, 23 cases. 

I umor to he fell in 6 cases; stated to he absent in 7 cases. 
Total, 13 cases. 

Jaundice was noted in connection with 2 cases; constipa¬ 
tion was noted in connection with 3 cases. 
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From the above analysis the following general conclusions 
may be stated. With three exceptions the patients were 
women. Of thirty-seven individuals whose ages arc noted, 
fourteen had lived to he over fifty years old, and in none of 
these had symptoms been present for less than three years. 

Counting is the most constant symptom, and almost al¬ 
ways follows at once or very soon after taking food. It is often 
of the most distressing character. The loss of weight is almost 
invariable; but it is noteworthy how long vomiting and gas¬ 
tric pain may continue before the impairment of nutrition be¬ 
gins to be marked, and also bow rapid the loss of weight is, 
once it has begun. 

Hccmateinesis did not occur in any case in which gastric 
ulcer had not existed. 

l'vcc hydrochloric acid is probably present in most cases, 
hut is definitely stated to have been absent in one. 

Gastric pain is, next to vomiting, the most frequent symp¬ 
tom, is sometimes constant, often very severe, and is almost 
always provoked by food. It is not necessarily dependent upon 
the presence of unhealed ulcer, but is sometimes associated 
with adhesions and old cicatrices, and may he referable to them 
as much as to the hour-glass contraction itself, this being sug¬ 
gested by its occurrence in cases of adhesions involving the 
stomach in which there is no hour-glass deformity, and also 
by the few examples of entire absence of pain as well as all 
other symptoms in the three congenital cases in which there 
were very narrow constrictions in hour-glass stomachs. 

The cardiac division of the stomach is usually dilated, 
and often also the pyloric, that of the latter being explained 
perhaps by large gas formation that is due to retention and 
decomposition of the iugesta occurring primarily in the car¬ 
diac division. In the larger number of the cases in which it 
is noted at all, the walls of the cardiac portion were somewhat 
atrophied, and thinner than those of the pyloric; in a few 
instances the reverse is the case. I11 the example reported by 
the writer as No. 19 of the congenital cases, the walls of the 
pyloric part of the stomach were greatly thickened both as 
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compared with their normal condition and also relatively to the 
walls of the cardiac portion; and the same is reported to have 
been observed in one other case. In the writer’s there was no 
means of knowing what, if any, pathological changes may have 
been present in the intestine or other organ adjacent to the 
Pylorus and outside the stomach to which this hypertrophy of 
the muscular structure of the pyloric half might have been due, 
and he can ofler no plausible explanation of its existence. 
There is likewise no suggestion as to its causation in the other 
case reported. 

.-/ tumor or sense of increased resistance was observed in 
six cases, in all of which extensive adhesions or cicatrices were 
present. 

I lit cottslt it lion is situated in the middle of the stomach 
in the majority of cases, and in much the largest number of the 
acquited forms it is due to gastric ulcer. It is indeed rather 
surprising that more cases of gastric ulcer do not eventuate in 
hour-glass constrictions, for a study of specimens of the latter 
deformity in the instances in which it was due to the cicatrices 
of old ulccts shows that it can be, and^ often is, produced by 
cicatrices of relatively slight extent which do not involve the 
whole or even the larger part of the circumference of the organ, 
nor do they occupy a large area of its surface. 

TABLE OE TWENTY-NINE OPERATIVE CASES OE HOUR- 
CLASS STOMACH. 

No. 1 .—Operator, date, and publication, llardlehcu, 1889. Romaic, 
Method of operation, gastroplastic. Result and subsequent observations’, 
recovery. Relief of symptoms. 

No. 2.—Operator, date, and publication, Kruckeuberg, Novem¬ 

ber 3. Miincbener medicinisehe Wochenschrift, .May, 1893, No. 19, p. 358. 

1 hifly-threc years. Eeiiialc. Symptoms and condition of patient, gas¬ 
tric symptoms gradually increasing in severity. Eor nine months pain 
after food only, for three months constant; nine months, daiiv vomiting 
Htematemcsis frequently for six months. Marked loss of weight and 
strength. Present weight ninety pounds. There is an area of dull per¬ 
cussion and increased resistance in right epigastrium. I’athological con¬ 
dition found at tune of operation, thickened, indurated area on the an¬ 
terior surface due to gastric ulcc V . A small unhealed nicer at the point 
of constriction. Method of operation, gastroplastic. Excision of ulcer. 
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Result and subsequent observations, recovery. Entire relief of symptoms. 
Gain in weight of twenty-one pounds in the first three months after oper¬ 
ation. 

No, 3.— Operator, date, and publication, Zeller, 1893, Centralblatt fur 
Chirurgie, 1894, P* 355 * Pathological condition found at time of oper¬ 
ation, hour-glass stomach, constriction due to an old cicatrix of a healed 
nicer. Method of operation, resection of constricted portion. Result 
and subsequent observations, death. Due to septic peritonitis caused by 
perforation of a fresh ulcer. 

No. 4.— Operator, date, and publication, Wolficr, May, 1894, Heitrage 
fill* klinischc Chirurgic, 1895, No. 13, Ilcft 1, p. 221. Thirty-six years. 
Female. Symptoms and condition of patient, fourteen years previous, an 
acute gastric attack, vomiting, epigastric pain, tympanites. Symptoms be¬ 
came mild alter a short time, but continued ever since. For two years 
past pain provoked by food, and occasional vomiting, loss of weight. No 
hjcmatemesis. Pathological condition found at time of operation, stomach 
divided equally, by cicatrix of an old ulcer, in middle of stomach. Con¬ 
striction is size of the thumb. Cicatrix at the middle of the lesser curva¬ 
ture, and involves the gastrohcpatic ligament, and the pancreas. Method 
of operation , gastro-auastomosis. Result and subsequent observations, 
recovery. At end of three months patient was entirely free of all symp¬ 
toms and had gained nine kilogrammes in weight. 

No. 5.— Operator, date, and publication, Eisclsbcrg, October, 1894, 
Langenbcck’s Archives, Hand 1 , p. 4. Twenty-eight years. Female. 
Symptoms and condition of patient, symptoms of gastric stenosis. ITjema- 
temesis. Tumor to be felt in the epigastrium. Pathological condition 
found at time of operation, constriction in middle due to cicatrix of old 
ulcer. It involves nearly the whole circumference of the organ and a 
part of the pancreas. Method of operation, gastro-anastomosis. Result 
and subsequent observations, death on second day through giving way of 
sutures which had been in one place set in the indurated area. Septic 
peritonitis resulted. 

No. 6.— Operator, date, amt publication, Watson, F. S„ September 13, 
1895, Boston Medical and Surgical Journal, April 2, 1896, Thirty-two years. 
Female. Symptoms and condition of patient, seven years previous, epigastric 
pain. Vomiting, hrcmatemcsis, jaundice. Soon recovered ; was well for two 
years. Then symptoms returned, hut were less severe, up to three years 
ago, since then progressively worse. Daily vomiting for one year. Pain 
provoked by food, constant for three years. Loss of weight in past year 
forty pounds; present weight, eighty-six pounds. Constipation. An ill- 
defined tumor in left epigastrium. Pathological condition found at time 
of operation, constriction at junction of middle and lower thirds of the 
stomach. Cardiac portion much dilated, pyloric normal in appearance. 
Constriction size of little finger, due to cicatrix of old ulcer, and involving 
whole circumference of the organ. Method of operation, gastro-anasto¬ 
mosis. Result and subsequent observations, recovery with entire relief of 
all symptoms; gain in weight of forty-two pounds in the first six months. 
The patient was seen from time to time for the next four and a half years. 
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She remained well tip to that time, was entirely free from all symptoms. 
The only change being the loss of fourteen pounds' weight of the forty- 
two which she gained at first, which was owing to hard work and less 
good surroundings than she had had at first. 

No. 7.— Operator, date, and publication, I.anenstcin, 1895, December 
24, Miittchcncr ntedicinischc Wochenschrift, 1896, No. 43, p. 49, May. 
Forty-three years. Female. Symptoms and condition of patient, began 
thirteen years ago. Short attacks of jaundice, gastric pain, occasional 
vomiting, and h.'cmatemesis. Severe since three years; one year con¬ 
stipation. Food taken three days before sometimes seen in vomit ns. Re¬ 
cently daily vomiting, once copious hicmatemcsis. Free hydrochloric acid 
in gastric juice. No tumor. Great loss of weight; present weight eighty- 
seven pounds. Pathological condition found at time of operation, con¬ 
striction in the middle, from it firm adhesions to the liver. Constriction 
very narrow, due to cicatrix near lesser curvature and near its centre. 
Method of operation, gastro-anastoniosis. Result and subsequent obser¬ 
vations, recovery. Symptoms were relieved; gain in weight in the first 
three months was thirty-five pounds. 



Flo. S.—Table of operated cases, No. X (Schwarz). 


No. 8.— Operator, date, and publication , Schwarz, 1896, January 3, 
Wiener kliniscbc Wochenschrift, June, 1896. p. 548. Thirty years. Fe¬ 
male. Symptoms and condition of patient, five years. Gnstralgia, vomit¬ 
ing, hamatemesis, pain. Progressively worse; loss of weight now thirty- 
eight kilogrammes. Hydrochloric acid absent. Pathological condition 
found at time of operation, constriction near the middle, due to adhesions 
extending from point of narrowing to diaphragm, liver, and omentum, 
and involving the stomach. The lesser was drawn doum to the greater 
(Fig. 8). Method of operation, gastro-anastomosis, subsequent gastrol- 
ysis. Result and subsequent observations, recovery. Symptoms not re¬ 
lieved by the first operation, were greatly improved by the second one, 
and entire relief by inflations (daily) of the stomach for some time after 
the second operation. Gain in weight at end of twenty-one months was 
twelve kilogrammes. 

No. 9.— Operator. Kiselsherg. Forty-nine years. Female. Symp- 
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toms anti condition of patient, gastric symptoms from childhood. Now 
intense pain after food, stomach dilated. Pathological condition found 
at time of operation, large ulcer near the fundus (unhealed), from it 
adhesions attaching stomach to abdominal wall. Constriction nearly in 
middle of organ. Method of operation, gastroplastic. Result and subse¬ 
quent obserz'ations, tecoverv. Relief of symptoms for nine months, then 
recurrence. 

No. io.— Operator, date, and publication, Jahoulay, July 17, 1895, Ar¬ 
chives provincialcs de chirurgic, 5, 1.896. p. 641. Fortv-one years. Female. 
Symptoms and condition of patient, vomiting since twelfth year; first 
attack lasted two months, thereafter well for six years; at twentieth year 
gastralgia, provoked by food. At age of twenty-eight, during third preg¬ 
nancy, very frequent vomiting, and more or less vomiting and gastralgia 
since. During past year severe gastric symptoms, intense gastric pain, 
distention sometimes appearing as a large tumor in the epigastrium. 
Very frequent vomiting; vomitus sometimes contained hits of food swal¬ 



lowed two or three days before. Great loss of weight and strength. No 
tumor to he felt. Free hydrochloric acid in gastric juice. Pathological 
Condition found at time of operation, constriction very narrow, in the 
pyloric third of the stomach; both compartments dilated, and walls atro¬ 
phied. Torsion of the lower part of the organ upon the constriction 
causing total occlusion of the lumen of the latter at times; greater cur¬ 
vature drawn tip to the lesser at point of constriction. Cicatrix result¬ 
ing from an old ulcer near the lesser curvature and causing the constriction; 
also firm adhesions from the constricted part to the left lobe of the liver. 
Method of operation, gastroplastic. Result and subsequent observations, 
recovery. Relief of symptoms; case followed for one year, at which 
time gain in weight had been sixteen kilogrammes, and the patient’s con¬ 
dition remained satisfactory. 

No. ii .—Operator, date, and publication , Watson Chcyne, December 
1, 1897, London Lancet, i8oS, March, p. 7 ^ 5 - Forty-six years. Female. 
Symptoms and condition of patient, symptoms began in 1881, and have been 
present more or less constantly ever since. Gastric pain, frequent vomit¬ 
ing (no luematemesis), loss of weight (present weight eighty-eight pounds) 
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ami strength. Moderate dilatation oi stomach most marked over cardiac 
end. [’lithological condition found at time of operation, constriction in 
tlte middle of the stomach. The constriction permitted the passage of a 
crow-quill only. Noth parts of the stomach dilated, the cardiac end more 
than the pyloric. Total atrophy of the mucous membrane in the con¬ 
stricted part, much cicatricial tissue around the constricted portion. 



I'm. in.—Table of operated cases, No. 12 (Kiselsberg). 

Method of operation, gastroplastic. Result and subsequent observations, 
recovery. Ted by cucmata for four days, by month liquid diet until 
fourteenth day, then solid food, gain in weight at end of fifth week was 
eight pounds; last note at end of three and one-half months patient in 
good health and free from symptoms. 

No. 12.— Operator, dale, and publication, Kiselsberg. The following 
six cases were between January, 1898, and June. 1899, Archiv fur klitt- 



isclie Chirurgie, 1899, Hand lix, Heft 4. (Sec Figs. 10-16.) Thirty-four 
years. Female, Symptoms and condition of patient, sixteen years prior 
had hieiuatcmcsis, pain in epigastrium. Symptoms not severe until a few 
weeks ago, then intense gastralgia and repeated hannatemesis. In middle 
of epigastrium, a hard, tender tumor, which is adherent to abdominal wall. 
Pathological condition found al lime of operation, constriction admitting 
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little finger only, situated in the pyloric third of the organ, and due to 
cicatrix of nicer, which drew the greater towards the lesser curvature, and 
also attached the stomach to the liver and pancreas. Immediately above 
tlte constriction, an abscess, size of a hen's egg, surrounded by adhesions, 
and having a perforating gastric ulcer at its bottom, which perforata in was 
situated exactly at the constricted portion. Method of operation, gastro- 



I'ui. 12.—Table of operated cases. No. 13 (Kiselsberg). 

plastic separation of adhesions. Incision was carried directly through the 
ulcer. Result ami subsequent observations, death, ten hours after the 
operation. 

No. 13.— Operator, date, ami publication, Kiselsberg, op. cit. Thirty- 
six years. Female. Symptoms aiul condition of patient, for seventeen 
years symptoms of gastric ulcer, hoc six mouths at tittle luetualentcsis, 
gastric pain, vomiting, loss of weight. An area (tender to touch) of in- 



Fttt. 13—Table of operated cases, No. 14 (Kiselsberg). 


creased resistance to the left of umbilicus. I'athological condition found 
at time of operation, constriction in the middle of stomach, due to adhe¬ 
sions which hound it to the posterior abdominal wall and to the liver. 
The adhesions made a mass as large as the fist, which-occupicd the middle 
of the lesser curvature, in a crescentic form. On the posterior wall on 
the inner surface was a very large open ulcer which had eaten through 
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the stomach and eroded the pancreas which formed its bottom. Method 
of operation, gastroplastic; adhesions separated with dithculty. Liver 
slightly torn in so doing. Jej unostomv, method of Wilzel, also done at 
same time. Result and subsequent observations, death, twelve hours 
after the operation. 

No. i*| v — Operator, date, and publication, Kiselsbcrg, op. cit. Thirty- 



three years. Female. Symptoms and condition of patient, for many years 
suffered from gastric symptoms. No tumor. After washing the stomach, 
and when fluid has ceased to return through the tube, on withdrawing it 
somewhat, there is a sudden How of the irrigating fluid again. Pathologi¬ 
cal condition found at time of operation, constriction admitting little finger 



Flo. 15.—Table of operated cases, No. 1.5, second operation (Kiselsberg). 

in the pyloric third of the stomach. Method of operation, gastroplastic; 
subsequently, about one year later, a second operation. Gastro-enteros¬ 
tomy on account of recurrence of symptoms. Result and subsequent ob¬ 
servations, recovery from both operations. There was relief of all symp¬ 
toms for nine mouths after the gastroplastic; then recurrence; relief fol¬ 
lowed second operation also. 
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No. 15.— Operator, date, and publication, Eiselsherg, op. cit. 'I'liirty- 
ycars. Female. Symptoms and condition of patient, gastric symptoms 
for many years, occasional hannatemesis, of late increasing in severity. 
No tumor. With injection of water, the right half of the stomach could 
he seen to fill first and then the left. Free hydrochloric acid present. 
After taking food, if the stomach was washed out until the irrigating fluid 
returned clear, there would suddenly, after a few moments, flow a quan¬ 
tity of old partly digested food through the tube. The diagnosis of hour¬ 
glass stomach was made on these two signs. Pathological condition found 
at time of operation, circular constriction nearer the cardia than pylorus. 
Cardiac division of the stomach smaller than the pyloric. Constriction 
M/.e of the thumb. Method of operation, three operations: two gastro- 
plastic and then gastro-anastomosis. Result and subsequent observations, 
recovery from all three operations, hut recurrence of symptoms after 
all of them, the intervals being four months, nine months, and two months. 

No. 16.— Operator, date, and publication, Eiselsherg, op. cit. Thirty- 
two years. Female. Symptoms and condition of patient, severe gastric 
pain, frequent vomiting and luematemesis. For the last three months 



Flo. 16.—Table of operated cases, No. 16 (Eiselsherg). 

could retain scarcely anything, great loss of weight. Mo tumor, hut 
marked dilatation. Much free hydrochloric acid. Pathological condition 
found at time of operation, constriction admitting the passage of one finger 
due to circular cicatrix and adhesions which hound the stomach, at and 
about the point of constriction, to the liver. Method of operation, gastro- 
plastic. Result and subsequent observations, recovery, with entire relief 
of all symptoms. 

Mo. 17.— Operator, date, and publication, Eiselsherg, op. cit. Forty- 
three years. Female. Symptoms and condition of patient, since her twen¬ 
tieth year suffered from dyspeptic symptoms. For about one year almost 
daily vomiting, hut several hours after taking food. Noticed a hard 
tumor some few months ago under the border of the ribs on the left 
side. In last nine months has lost twenty-seven pounds. Free hydro¬ 
chloric acid. A hard movable tumor in the region of the pylorus. Patho¬ 
logical condition found at time of operation, circular constriction nearer 
the cardiac than the pyloric end of the stomach, and also a dense mass of 
adhesions from the constricted portion of the stomach to the liver, the 
whole being apparently due to an old ulcer at the same part of the organ. 
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The dense adhesions and cicatrix gave rise to the tumor which had been 
felt. Method of operation, gastro-euterosloniy. Result and subsequent 
observations, recovery. Solid food after the first week; gained in eighteen 
days two kilogrammes, and was discharged entirely free from symptoms 
at that time. 

No. 18.— Opera tor, date, <imf publication, Von Unge, 1898, Ccntralblatt 
fur die Grenzgcbicte der Mcdicin und Chirurgic, May 1, 1899. p. 379. 
Twenty-two years. Female. Symptoms and condition of patient, for 
several years, gastric pain, hiematcmcsis, loss of weight and strength. 
Pathological condition found at time of operation, a circular constriction 
admitting the forefinger only, eight centimetres from the pylorus. Method 
of operation, gastroplastic. Result, recovery. 

No. 19.— Operator, dale, and publication, Von Unge, op. cit. Fifty- 
three years. Female. Symptoms and condition of patient, for several 
years gastric pain and occasional luematemesis recently. A tumor of the 
size of a lien’s egg is to he felt to the right of the umbilicus. Pathological 
condition found at time of operation, constriction admitting the forefinger 
ten centimetres from the pylorus. The tumor was a mass of adhesions 
between the constricted part of the stomach and the gall-bladder. Method 
of operation, gastroplastic. Result, recovery. 

No. 20.— Operator, date, and publication, Hochcncgg, February 23, 
1898, Wiener klinisehc Wochcnschrift, May, 1898, p. 514. Twenty-five 
years. Male. Symptoms and condition of patient, vomiting for many years, 
but no impairment of health until fifteenth year, then vomiting became 
more frequent: it was always provoked by food. Epigastric pain and sense 
of oppression. Marked remissions. Vomitus sometimes contained bits of 
food which had been swallowed two or three days before. Great thirst. 
Loss of weight in the last three years has been twenty-six kilogrammes. 
Stomach greatly distended. Splashing sound and tympanitic resonance 
over the whole abdomen when the patient is standing up. No area of 
induration or tumor to he felt after the stomach has been washed out. 
Pathological condition found at time of operation, constriction one-third of 
the distance above the pylorus, admitting little finger. Cardiac part of 
stomach enormously dilated; the pyloric part also distended with gas. 
The walls of both parts atrophied. No pathological processes present. 
Congenital hour-glass stomach. Method of operation, gastro-auastomosis. 
Result and subsequent observations, recovery. Patient took liquid food 
by mouth from first. 

No. 21.— Operator, date, and publication, Mayo Hobson, 1899, Lancet, 
March 10, 1900, p. 681. Forty-five years. Female. Symptoms and con¬ 
dition of patient, nine years ago an attack lasting three weeks, severe pain 
in right hypochondritnn, vomiting provoked by food, pain not relieved by 
vomiting. Slight swelling in epigastrium. Well for three years, then 
second attack lasting one month, same as first, except pain in left hypo- 
chondriuni. Seven months ago third attack, same symptoms; since then 
pain has been constant and vomiting frequent, and the abdomen has been 
somewhat distended. No tumor. Pathological condition found at time 
of operation, stomach adherent to the anterior abdominal wall by a mass 
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of adhesions, which, being divided, exposed a gastric fistula leading into 
the stomach through a constriction which divided it into two compartments, 
making an hour-glass form. The perforation originated in a gastric ulcer 
at the point of narrowing, which would not permit the passage of one 
finger; there was also the cicatrix of another old ulcer at the lesser curva¬ 
ture. Method of operation, gastroplastic. The incision was carried through 
the open ulcer from which the fistula proceeded. Result and subsequent 
observations, recovery. Relieved of all former symptoms, gained about 
twelve pounds in weight in a little over two months after the operation. 

N T o. 22.— Operator, date , and publication , Watson, F. S., not published 
before. Case operated at Koston City Hospital, February 8, 1900. Thirty- 
five years. Female. Symptoms and condition of patient, first symptoms, 
eleven years ago, luematcmcsis, which has been repeated occasionally ever 
since; hemorrhage never severe. There has been more or less burning, 
gastric pain and epigastric tenderness from the first. Appetite has re¬ 
mained fairly good, and strength and weight have been maintained up to 
the last year, since which time she lias lost both, and the other symptoms 
have increased in severity. February 8, while walking, sudden violent 
pain beneath the border of the ribs on the left side, and violent vomiting. 
At time of operation, temperature 99.5 0 F.; pulse, no. Abdomen rigid 
and tympanitic. Liver dulucss, but slightly diminished. Respiration shal¬ 
low, thoracic, and rapid. General abdominal tenderness most marked in 
upper part of abdomen. Pathological condition found at time of operation, 
a dense mass of adhesions united the portion of the stomach at junction of 
the central and lower third of the lesser curvature to the anterior abdomi¬ 
nal wall, while a second offshoot of adhesions attached it firmly to the edge 
and tinder surface of the left lobe of the liver and, extending downwards, 
involved the pancreas as well. The pyloric end of the organ and the first 
two inches of the duodenum were also included in these adhesions, and, as 
a consequence, were curled upward and backward and firmly united to the 
lesser curvature at the junction of its middle and lower thirds. The whole 
of the above described tissues were welded into a thick mass nearly as large 
as the dosed fist. On separating the adhesions from the abdominal wall 
in front, a pus cavity leading to a perforating gastric ulcer on the front of 
the stomach, close to its lesser curvature at the beginning of the lower 
third of its course, was opened. Ulcer size of the tip of the little finger, sur¬ 
rounded by dense infiltrated tissue. Stomach contents issued from the ulcer. 
An hour-glass constriction (not recognized at the time on account of its being 
masked by the mass of adhesions) at junction of middle and lower thirds of 
organ. The greater curvature was drawn upward to the lesser at constriction. 
Slricturcd part admits one linger. Cardiac part of organ larger than pyloric, 
both somewhat atrophied. (SeeFig. 17.) Method of operation, ulcer inverted 
and sutured. All adhesions divided and stomach freed from its adherence 
to neighboring structures, except pancreas. Result and subsequent ob¬ 
servations, death. The patient did perfectly well for the first two and a 
half days, then developed signs of general septic peritonitis, and died at 
the end of the fourth day. The stomach was secured post-mortem, and 
showed the condition described. The constriction was not recognized at 
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the time of the operation, and may have been—not being relieved—one of 
the elements in the fatal result, although the sutures had held, and there 
was a mild degree of disseminated peritonitis already present at the time 
of operation, due to leaking of the stomach contents from the perforation 
through an opening in the adhesions, stomach contents in small quantities 
being found in both flanks and as far down in the abdominal cavity as 
the pelvis, patches of peritonitis being associated with its presence. 

The following cases were not accessible to the writer at 
the time of the first draft of his paper, and are therefore not 
placed correctly in their chronological order. 


No. 2,5. —Operator amt date, Doyen, 189.5, Traitcmcnt chir. des affec¬ 
tions dc I'eslomac, Paris, 1895. Pathological condition, a congenital hour¬ 
glass stomach, a perforating ulcer in the pyloric division of the stomach. 



Pus. 17. 


Stomach adherent to the anterior abdominal wall. Operation, inversion 
of ulcer, gastrnplastic. Result, perfect recovery. 

No. 24.— Operator and dale, l.angcnbueh, 1S96, Berliner klinischc 
Wochensehrift, 1896, p. 855. Forty-three years. Female. Pathological 
condition, hour-glass stomach. Operation, gastroplastic. Result, recov¬ 
ery without relief of symptoms. 

No. 25.— Operator and date, Von Noorden, 1896, Miiuehcucr medi- 
cinische Wochensehrift, 1896, p. 817. Twenty-live years. Female. 
Pathological condition, perforation of hour-glass stomach by ulcer, peri¬ 
tonitis. Operation, establishment of fistula. Result , death on fifty-sixth 
day. 

No. 26.—Operator and date, llofmcisler, 1896. ticitragc zur klinischc 
Chintrgie, Vol. xv, 1896. p. 351. Thirty-four years. Female. Pathologi¬ 
cal condition, hour-glass stomach from ulcer and cicatrices. Operation, 
excision of ulcer and gastroplastic. Result, recovery. 
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No. 27.— Operator and date, Courmont. Pathological condition, hour¬ 
glass stomach. Operation, ga.strop] as tic. Result, recovery. 

No. 28.— Operator and date, Cuniston, C. G. (Hoston), December, 
1898, New York Medical Journal, 1899, December 9, p. 237. Forty-seven 
years. Female. Pathological condition, adhesions to surrounding struc¬ 
tures from site of constriction. Constriction at junction middle and lower 
thirds of stomach admitting three fingers. No active ulcerative process. 
Operation, gastroplastic. Result, recovery three months after; gain of 
sis pounds in weight in six mouths, after operation was free from all 
symptoms. 

No. 29.— Operator and date, Klein, February 1900. Wiener klinische 
Rundschau. A case of hour-glass stomach resulting from corrosion of 
hydrochloric acid. Male. Pathological condition, the patient drank 
strong hydrochloric acid into which sulphur matches had been thrown. 
Operation, gastroduodonostomy two months after the swallowing of the 
acid. Result, recovery with entire relief. 

Summary of Operated Cases .—Total number of eases, 29; 
total number of deaths, 7. 

Gastro-enterostomy, 3 cases; gastroplastic, 17 eases, 3 
deaths; resection of constriction, 1 case, 1 death; gastro-an- 
astomosis, 6 cases, 1 death; inversion of ulcer, 1 case, 1 
death; establishing gastric fistula, 1 case, 1 death. Total, 29 
cases and 7 deaths. 

[Note. —Six cases—those of Nisseu, Baucrmeister, one 
each, and four of Bier’s, referred to in Eisclsberg’s article (op. 
cit .) are not included in these tables. The latter were not 
accessible to the writer, the two others did not involve opera¬ 
tions on the stomach itself. References to all of them are in 
the bibliographical list appended to this article. There was 
but one death in these last six cases, so that the mortality ratio 
should he stated as being eight in a total of thirty-five.] 

The Surgery of the Ilour-Glass Stomach .—Surgically 
speaking, the hour-glass stomach has only existed in the last 
decade, and begins with the case of Kruckenbcrg in 1892, in 
which he performed gastroplasty, applying to the hour-glass 
stoniach the l leinccke-Mikulicz method of doing pyloroplasty. 
The second and third operations were done by Zeller and by 
Doyen, being resection of the constriction and pyloroplasty 
together with inversion and suture of a perforating ulcer, re- 
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spcctively. Of these three, Zeller's patient died and Krucken- 
berg’s and Doyen's lived and were relieved of symptoms. 

In 1894 Wdlller added new interest to the subject by 
adapting the principles of intestinal anastomosis to this condi¬ 
tion for the first time; his procedure consisting in the establish¬ 
ment of an anastomosis between the two divisions of the stom¬ 
ach which lay one oil either side of the hour-glass constriction. 
This was in May, 1894. In October of the same year Eisels- 
berg repealed Wohler's experience, both cases being published 
in 1895, In September, 1895, the writer did the third gastro- 
anastomosis, but by a different method than that employed by 
either Wdlller or Eisclsberg, and having no knowledge of 
their cases at the time of his operation. 



Of these first three gastro-anastomoses, Eiselsberg's died, 
Wdlller's and the writer’s recovered, and were entirely relieved 
of symptoms. 

Since then the number of operations has increased more 
rapidly, and there have been recorded up to the present time 
thirty-five altogether, the larger number of them having been 
done since 1896. 

Technical Considerations .—There is no need to speak of 
the technique of the operation of gastroplasty, gastro-enleros- 
tomy, or resection of the constriction, since there is nothing 
in their application to the hour-glass stomach that differs from 
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that ill the other conditions in which they are ordinarily em¬ 
ployed, therefore only Wohler's and the writer’s methods of 



Flo. 19.—Suture of the comniuiiicutiiiK openings completed (Wolller). 


performing gastro-anastomosis will he described. Wolllcr’s 
operation was done as follows: The abdomen was opened by 



Fit;. 20.—A, B, line of incision (Watson). 


a median incision extending from the tip of the xiphoid car¬ 
tilage to a point three centimetres below the umbilicus; ;m 
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hour-glass stomach was exposed, both divisions of which were 
dilated; while the constriction, which was in the middle of 
the organ, was bound to the pancreas and the gastrohepatie 




Km. 22,—I,, U, I., L, long sutures at each side of ends of elliptical sutured sur¬ 
faces; C, cardiac chamber upon which P has been turned over and sutured; 
l\ pyloric .'Chamber; A, A. A, A, line of sutures (shown as a dotted line where 
they pass under the pyloric chamber); D, duodenum. 

ligament by dense adhesions. The anastomosis was accom¬ 
plished by making oval incisions seven centimetres long, 
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through corresponding points of the dependent portions of the 
two divisions of the stomach. The posterior halves of the in¬ 
cisions were first brought together and united, two rows of 
sutures being used,—one for the mucus and one for the serous 
and muscular layers; the remainder of the incisions was then 
closed in the same manner; these steps arc shown in h'igs. 



Km. a.v— Thir two halves nf the stomach are here shown as they would he if turned 
hack to their original positions, in order to demonstrate the shape and positions 
of the sutured surfaces through which the communications were made, and also 
the points at which the long sutures were placed. This was not, of course, 
actually clone at the operation ; the figure is inserted to make the demonstration 
of the operation clearer. 

17, 18, and 19. The patient made a most admirable recovery 
and was relieved of all symptoms. 

In the writer’s ease the abdomen was opened by an inci¬ 
sion from the tip of the xiphoid cartilage to about two-thirds 
of the way to the umbilicus; from there it was carried at nearly 
a right angle to the border of the ribs on the left side. 
(Fig. 20.) 
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A typical hour-glass stomach was exposed, both divisions 
of which were dilated, and their walls being thin, could readily 
he brought into apposition, (big. 21.) The steps of the 
operation were as follows: The pyloric portion was raised and 
turned over onto the cardiac, the constriction being used as a 
hinge, thus making it, the hitherto injurious feature, become 
a useful technical agent. ( Fig. 22.) The next step consisted 
in uniting the two parts of the stomach to each other in the 
position just described and previous to making the communi¬ 
cating opening, the object being to defer doing the latter 
until the end of the operation, in order to avoid spilling the 
stomach contents into the peritonea! cavity. This union was 
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accomplished by means of a single line of line silk sutures 
passed through the serous and muscular coats of the two halves 
of the organ and uniting them by a portion of their surfaces 
having an elliptical form and measuring three and a half inches 
in length by about one and one-half inches in width. (See 
Figs. 22 and 23.) One suture was left long at each side ol 
the two ends of the ellipse in order that the limits of the su¬ 
tured area might be defined bv traction upon them at the mo¬ 
ment of making the communicating openings, as will be seen 
later. (Fig. 22, L, L, L, L.) The two compartments of the 
stomach being thus attached to each other, there remained but 
one way to gain access to that part of their surfaces which was 
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held in apposition within the elliptical line of sutures, and 
through which the communicating openings must he made, and 
that way was through the presenting surface—the roof, so to 
speak—of the pyloric compartment; this was accordingly done 
by a short incision through that part as shown in Fig. 24. The 
edges of this incision being held up by tcnacula and the con¬ 
tents of the pyloric chamber being sponged out, there was no 



Fit;. 25.—Showing wound in r«of of pyloric division of stomach held open toj'ive 
access to elliptical sutured surfaces through which communicating 
openings, (), are made; I., I., I., L, long sutures. 

soiling of the peritoneum by it. Traction was now made on 
the four long sutures, and the length and breadth of the su¬ 
tured ellipse was thereby at once defined, and its surface was 
moreover made tense. A scalpel was passed through the walls 
of both chambers of the stomach at a point close to one end of 
the ellipse and carried to its opposite end. thereby establishing 
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communicating openings between the two halves of the stom¬ 
ach by incisions through the walls of both, which incisions 
being made by one and the same stroke of the knife necessarily 
corresponded exactly in all respects. The cuts lay in the direc¬ 
tion of the long axis of the stomach midway between its greater 
and lesser curvatures, and were about three inches long. (Fig. 
25.) A widely spaced button-hole suture was applied over the 
edges of the incisions to avoid their opposite sides uniting. 
Closure of the wound in the roof of the pyloric half of the 
stomach completed the operation. (Fig. 26.) The abdominal 
wound was closed tight. The patient was fed with nutrient 
enemata for five days, with liquids by mouth until the tenth, 



thereafter by solids. Patient discharged well twenty-first day. 
The convalescence was uneventful; there was entire relief of 
all symptoms from the first. There was a gain in weight of 
forty-two pounds within the first year. This patient reported 
to me personally at intervals since the operation up to six 
months ago, that is to say, for four and a half years. She has 
been in excellent health during this time; worked hard, been 
free from symptoms; the only change she has noticed has been 
a loss of twelve of the forty-two pounds she gained at first. 

In February, 1900, the writer had a second case, which 
presented some interesting features. 
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The history was clearly that of gastric nicer of long dura¬ 
tion, with acute symptoms, beginning abont nine hours previous 
to her entrance to the hospital, indicating perforation. On open¬ 
ing the abdomen the stomach was found to he attached to the 
anterior abdominal wall by a dense mass of adhesions, which ex¬ 
tended in various directions binding the stomach to the pancreas, 
the gaslrohepatic ligament, and the left lobe of the liver, and 
covering as well the whole of its anterior surface over a space 
three inches in width between the two curvatures about the mid¬ 
dle of the organ. There was also an offshoot from the middle of 
the lesser curvature extending onto the duodenum and the py¬ 
lorus, which had drawn them upward and over onto the lesser cur¬ 
vature at a point about three inches above the pylorus and hound 



them there firmly. On separating the adhesions a perforating 
ulcer admitting the tip of the little finger was found situated 
close to the middle of the lesser curvature. Stomach contents had 
forced a passage through the adhesions at one point and had 
flowed downward through the peritoneal cavity along the flanks 
as far as the pelvis, setting up a more or less diffuse peritonitis. 
The adhesions, except those which involved the pancreas, were 
separated between the stomach and the adjoining structures, and 
the ulcer was inverted and sutured. The abdominal wound was 
closed partially and the peritoneal cavity was drained through it 
and by counter-openings in its lower part after thorough irriga¬ 
tion. The patient, after apparently doing well for three days. 
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died on tlie fourth of septic peritonitis. The autopsy disclosed 
an hour-glass stomach having a constriction admitting one linger, 
situated near the middle of the organ and covered with a large 
mass of cicatrices—resulting from former gastric ulcers healed— 
and adhesions as already described. So dense was this mass that 
it had entirely concealed the contour of the constriction, and it 
was not recognized at the operation at all. (I'ig. 27.) 

Adhesions are likely to play an important part in cases 
of hour-glass stomach, and the excellent results which have 
attended operations for freeing the stomach from adhesions—- 
gaslrolvsis—should not he forgotten in the treatment of the 
hour-glass constriction, and the operation should not he con¬ 
sidered complete until the adhesions as well as the contraction 
of the organ have been dealt with, whenever the patient's con¬ 
dition will allow of its being done. 

Choice of Operation .—This must he determined by the 
conditions met with in each case. Thus, gastro-anastomosis 
cannot he done when either half of the stomach is very small, 
or thick walled and inelastic, or when adhesions which cannot 
he separated hind the stomach to neighboring structures in 
such a way that the two portions cannot he readily brought 
together, or if the pyloric half has to he carried over so far in 
order to make the union as to threaten occlusion of the pylorus 
or the upper part of the duodenum by producing a sharp bend 
at that point. 

The objection to gastro-enterostomy is that it is, of 
course, impossible to apply it to (he lower division of the stom¬ 
ach, and inasmuch as the upper or cardiac half is frequently 
injured, so far as its digestive function is concerned. The 
benefit, therefore, of the digestive capacity of the pyloric half 
is lost. It is also open to the usual objection to gastro-enter¬ 
ostomy performed under other conditions, viz., the troubles 
likely to arise from stasis of ingesta in the bowel above its point 
of junction with the stomach, or, if steps are taken to prevent 
this, it necessitates an operation of much greater length than 
either gastro-anastomosis or gastroplasty. 

The gastroplastic operation is inapplicable in the presence 
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of very extensive cicatrices or adhesions in the constricted area, 
because of their making the edges of the incision too rigid to 
allow of good adaptation or preventing their being brought 
together at all, or not leaving enough sound tissue on either 
side of the constriction to give good holding ground for the 
sutures. Finally, there is often difficulty in securing sufficient 
additional enlargement by the incision, and the tendency to re¬ 
lapse is greater than in either of the other methods mentioned 
above. Resection of the constriction would scarcely he con¬ 
sidered except in the simplest cases,—those which were free 
from pathological change,—its danger being much greater than 
in the other methods, under any other conditions than the 
simplest. 

When the circumstances arc suitable to its performance. 
gastro-muistomosh seems to the writer to he much the most de¬ 
sirable operation. It has all the advantages without any of the 
drawbacks of gastro-cntcrostoniy; it allows large communi¬ 
cating openings to be made as compared with the plastic opera¬ 
tion. It avoids the area of cicatrices; it has the great addi¬ 
tional value of utilizing the digestive and motor functions of 
the pyloric half, and preserves the natural outlet of the stom¬ 
ach undisturbed. 

The advantages of the writer’s method of doing the anas¬ 
tomosis are the avoidance of the larger blood-vessels by placing 
the communicating openings midway between the two curva¬ 
tures of the stomach: lessening the risk of infecting the peri¬ 
toneum by the stomach contents, secured by the complete su¬ 
ture of the two halves of the organ previous to making any 
incisions in it; and, lastly, having an exact correspondence of 
the two communicating openings in all respects, which is in¬ 
sured by their being made by one and the same stroke of the 
knife. 
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